A total of 61 human gastric isolates of Helicobacter pylori were studied for their ability to induce an oxidative burst in human neutrophils measured by luminol enhanced chemiluminescence. About one third of the strains induced strong and rapid chemiluminescence in neutrophils even without serum opsonins and agglutinated these celis on glass slides within two minutes. For other strains complement was required, although even then the reactions remained at a lower level. The activating and agglutinating property was bound to the cells, heat labile, and sensitive to several enzymes but resistant to acid. Strains possessing such activity were more common in patients with peptic ulcer disease than in patients with active chronic gastritis only (p=00261, Fisher's exact test, two tailed). The activity shown might be a new indicator for ulcerogenic strains and could also partly explain the accumulation of neutrophils in the gastric mucosa during H pylori infection. (Gut 1993; 34: 599- 
The association of Helicobacter pylori (H pylori) with gastroduodenal disease was first shown by Warren and Marshall.' Although the causal pathogenic relation between H pylon and active chronic gastritis is accepted,23 the exact pathogenetic mechanisms are not known. A heavy gastric infiltrate of polymorphonuclear leucocytes (PMNLs) and lymphocytes,' and both local and circulating antibodies indicate a profound immune reaction.4 Despite this, a chronic H pylon infection may persist for years. 5 Many patients, however, remain symptom free and few develop peptic ulcer disease. This might indicate that some H pyloii strains are more virulent than others. Such a hypothesis is supported by the findings in our study where H pylori strains, capable of activating and agglutinating neutrophils, were found significantly more often in patients with peptic ulcer disease than in those with active chronic gastritis only.
Patients and methods HELICOBACTER PYLORI STRAINS AND PATIENTS
A total of 61 isolates of H pylori from human gastric biopsies were included in the study. All No specific antibodies were found after the absorption whereas the complement mediated haemolytic activity of the serum was retained.
SERUM BACTERICIDAL TESTS
For serum bactericidal tests 0-2 ml of serum diluted 1:10 (untreated or heated at 56°C for 30 minutes, or absorbed with H pylori) was mixed with 0-2 ml of freshly prepared H pylori organisms (107/ml, in a total volume of 0-8 ml of the buffer used (Hank's balanced salt solution with 0-1% gelatin, HBSS-gel)). The mixtures were incubated at 37°C and viable colony forming units (CFU) were counted at time 0, and after 15, 30, and 90 minutes by serial dilution in sterile PBS and plating on GC agar plates. Controls consisted of serum replaced by the buffer used.
The time 0 value was used to calculate the loglo values of the decreases or increases of CFU/ml.
PREPARATION OF POLYMORPHONUCLEAR LEUCOCYTES
Heparinised blood was taken from H pylori antibody negative or antibody positive members of our staff. For each series of experiments on a particular day, blood from a single donor was used. To obtain PMNLs the method of Boyum was used with minor modifications." 12 The purity and viability of the PMNL suspensions was more than 95%.
PHAGOCYTOSIS ASSAYS
The phagocytosis and killing of H pylori by PMNLs were studied by mixing 0*2 ml ofbacteria (107/ml) with 0-2 ml of PMNL (107/ml) and 0-2 ml of serum (diluted 1:10), untreated (Fig 1) . Under corresponding conditions they were phagocytosed (judged by micro- scopy) and killed in the phagocytic killing experiments (Fig 2) . Serum bactericidal tests showed that the strains were sensitive both to anti Hpyloni positive and negative serum (Fig 2) , even after serum was absorbed for specific antibodies. This serum sensitivity remained after Clq was removed by treatment with 10 mM ethylene glycol tetra-acetate (EGTA)'4 but was abolished after the serum was heated at 56°C for 30 minutes, which also resulted in no phagocytic killing. Organisms opsonised with EGTA treated serum gave comparable chemiluminescence results with untreated serum whereas heat treated serum was a poor opsonin.
Organisms of the strains NCTC 11637, F 6, and S 206 but not those of C 7050, F 88, and S 210 induced even stronger chemiluminescence responses unopsonised (Fig 1), S 206 induced weak (<30% of mean mVs of strains NCTC 11637, F 6, and S 206) and slow responses with peaks (mV) after 15 minutes. These two patterns were also found in the unselected clinical isolates. Studies by microscopy showed that unopsonised H pylori organisms of the strains NCTC 11637, F 6, and S 206 attached rapidly to the neutrophils, and were phagocytosed (Fig 3) . These findings were confirmed by electron microscopy (data not shown). No phagocytic killing was noted, however, unless complement was added (Fig 2) . Agglutination of neutrophils could also be seen on a glass slide within two minutes of mixing and tilting one drop each of bacteria and neutrophils. No Both types of H pyloni strains were phagocytosed and the number of organisms significantly reduced (399-9%) in phagocytic killing tests in the presence of serum with or without H pylori antibodies. These findings are in agreement with those described by others.'" We also found that the killing was mainly due to the sensitivity ofHpylon organisms to normal serum and that this sensitivity was in fact dependent on the alternative complement pathway as reported by Das et al. '7 These observations do not, however, preclude the fact that specific H pylon antibodies enhance the complement dependent killing ofH pylori organisms. '9 20 Although H pyloni infection is strongly associated with active chronic gastritis and peptic ulcer disease, the mechanisms of pathogenesis are far from understood. The sensitivity of H pylon to normal serum might explain why these organisms do not cause septicaemia and remain localised. H pylor has been shown to produce chemotactic factors that might account to some extent for the accumulation of neutrophils in the gastric mucosa. These factors have been shown to be soluble2' or present in sonicates22 whereas the activity described in our study was found to be bound to the cells and not present after sonication. It is tempting to speculate that the neutrophil activating and agglutinating properties in one third of our strains might be a relevant virulence factor in the ability of such strains to challenge neutrophils both in the absence and in the presence of serum with or without specific antibodies.
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